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Abstract
Overtheyears,scienceachievementscoresin theUnitedStates
havebeendecliningdespitethemovementowardsreforming
scienceandmatheducation.A reviewof theliteraturerevealsthat
theissueof thequalityof textbooksusedin scienceeducationis not
oftenmentioned.In thispaper,theauthorevaluatesthequalityof
textbooksusedin scienceeducationin four schoolsanddiscussesthe
findingsrelativeto curriculumreform. TwoPublicandtwoDeaf
Residentialschoolsweresurveyed,oneeachrespectively,fromthe
stateof NewYorkandPennsylvania.Only thebooksusedin 11th-
12thgradescienceclasseswereevaluated.The criteriausedto
determinethequalityof thetextbooksare:theuseof adjunct
questions,theuseof vocabularywords,theincorporationof hands-
on activities,andtheageof thebook. In additionto thesecriteria,a
surveywasalsogivenout totheteacherswhousethebooksasking
abouttheirevaluationof thetextbook.
Overview
Recently,theeducationsystemhascomeunderfire aboutthe
overalldecliningscoresof studentson nationalachievementtests.
This continuingdeclinein scoreshasbeenstudiedsincethelate
1960's.This is notonly truefor generaleducation,butfor the
educationof thedeafaswell. Theeducationsystemfor thedeaf
-- --
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seemsto parallelthetrendsin educationasawhole,butperhapsata
slowerratedueto theuniquefactorsinvolvedin educatingdeaf
students.Howdoessciencecomeinto thepicture?Of all thegeneral
contentareas,thegreatestdeclinein scoreshavebeenin scienceand
mathematics.This is a nationalconcerntodaybecausethe"real"
world is becomingincreasinglydependenton technology,mostof
whichis derivedfromknowledgeof scienceandmathematics.This
dilemmahasbroughtaboutmanyproposededucationaltheoriesand
reformsto improvetheeducationalsystemwiththegoalof
producingmoreknowledgeablestudents.
S-tanqard..s.
TheNationalScienceFoundationandtheDepartmentof
Education(1980)havefoundthattheUnitedStateshasbeenfalling
behindotherindustrializedcountriesin thequalityof the
educationalsystem.Theyreportedthatthoseothercountriesplacea
higherimportanceon scienceandmathematicsandarestrivingto
attaina highlevelof technicalcompetencyin thegeneralpopulation.
In additionto decliningscores,participationof studentsin science
coursesandthestandardsof suchcourseshavealsobeen
significantlydeclining.
KeevesandAikenhead(1995)showsthatacrossthecountries,
thereis littledifferencein theemphasisplacedon thefieldsof
biology,chemistry,andphysics.However,thisdoesnotmeanthatall
countriesreachanequallyhighstandardof achievementin those
areas.In thefield of earthscience,geology,andgeography,the
emphasisis considerablyless.An interestingtrendtodayis thatin
somecountries,rarelyin westerncountries,thetopicsfrom
behavioralsciencesarebeingincorporatedinto thephysicalscience
courses.Mostcountrieshavea lowturn-overratewith thegroupof
studentswhoareinterestedandstaywith thesciencesthroughout
school.This is a fairly largegroupascomparedto thegroupsin
othercontentareas.Whereasin Sweden,Thailand,andparticularly
in theUnitedStates,thatgroupis gettingsmaller.In additionto
thesefindings,thereportalsonotedthattheemphasison science
processesacrossthecountriesis mostlyon knowledge,observation,
problem-solving,interpretationof data,manualskills,andattitudes.
Thereis a low levelof emphasison thescienceprocessesof the
formulationsof generalizations,modelbuilding,andthelimitationsof
scienceandscientificmodels.Thereis alsoa trendof decreasing
emphasison theapplicationof sciencein mostcountries.
TheAmericanAssociationfor theAdvancementof Science,
(AAAS)(1989)andRutherfordandAhlgren(1990)agreewith the
notionthatthequalityof scienceeducationin theU.S.hasbeen
decliningin qualityovertheyears.Theybothcitethedeclining
achievementscoresin scienceandmathematics.Theybothalso
reportthatthepresentcurriculain scienceandmathematicsareboth
overstuffedandundernourished.In otherwords,teachersand
studentsarefindingit increasinglydifficultto knowwhatis
importantdueto theoverabundanceof informationin lessdetailor
theabsenceof informationin someareasdeemedlessimportant.
Theyalsonotethatfewerelementaryschoolsprovideafundamental
scienceor mathematicsprogramfor theirstudents.
CollegeEntranceExaminationBoard(CEEB)(1986)andMullis
andJenkins (1988)reportsimilarfindings.TheUnitedStatesranks
lastin biology,andcloseto lastin chemistryandphysicsas
comparedtomostothercountries.Theyalsofind thatachievement
of girlsin scienceandthatof ethnic/racial"minority"studentslag
significantlybehindthoseof white,malepeers. In additionto these
findings,theyreportthattheopportunityto learnsciencehasbeen
decreasingovertheyears,especiallyfor girlsandminorities.
AAAS(1989),Rutherfordetal. (1990),andKeevesetal. (1995)
all reportthattechnologyis in theeducationof sciencesand
mathematics,but itsuseis nowon thedecline.
EducationalTheoriesandReform
Keevesetal. (1995)focusedon four changesthathave
happenedin education,especiallyin science.The changesare: a
movetowarduniversalsecondaryandlifelongeducation,increased
emphasison learningto learn,science-relatedsocialissues,and
technologicalchange.Theresponsesin scienceeducationto these
changes,whichdid notoccuracrossall countries,haveincludedthe
introductionof environmentalsciencecourses,thegrowthof Science,
Technology,andSociety(STS)movement,someincorporationof
aspectsof othercontentareasinto scienceareas,theestablishmentof
technologyasa mandatorysubjectin thecurriculum,andthe
increasedemphasison investigationin science.
DuitandTreagust(1995)focustheirresearchon thecurrent
movementin theconstructivistapproach,whichis becoming
increasinglypopularin scienceeducation.The basicprinciplesfocus
-- -
on encouragingthefollowing:conceptualchange,conceptualgrowth,
experimentsin learningscience,cognitiveconflict,andimproving
meta-knowledge.This researchconcludesthattoooftenin science,
theinstructionis oftenlimitedto therecallof factualknowledge
withoutunderstanding.Theresearchalsoprovides
recommendationsto educationaladministratorsandpolicymakers
for improvingscienceeducation.
BothAAAS(1989)andRutherfordetale(1990)stresstheneed
for reform. TheybelievethatProject2061providesmanygood
answersto someof theproblemsfacingscienceeducation.The
concludingthemeis thatin reform,only teacherscanprovidethe
insightsthatemergefromintensive,directexperiencein the
classroomitself.
Therehasbeenonemovementhathasgreatlyimpacteddeaf
education.Relatedto theLeastRestrictiveEnvironmentsectionof PL
94-142,themovementis markedby the"mainstreaming"of deaf
studentsin publicschools.ScruggsandMastropieri(1994)
investigatedmainstreamingin elementaryschools.Theyfoundthat
overall,theclassroomsweresuccessful.Theylist sevenvariables
thatwereimportant:administrativesupport,supportfromspecial
educationpersonnel,positiveclassroomatmosphere,appropriate
curriculum,effectivegeneralteachingstrategies,peerassistance,and
disability-specificteachingskills. Thebasicconclusionof thereport
wasthat"thepresentinvestigationprovidesimportantevidence
regardinghowstudentswithdisabilitiesare,or canbe,includedin
scienceclasses"(ScruggsandMastropieri1994).
--- - - - -
Twoothercommonreformpositions,concerningscience
education,arebasedon twodistinctphilosophicalandmethodological
camps-oftenreferredtoaspositivistsor postmoderns.Loving
(1997)exploresscienceeducation'sjourneythroughPositivist-
Postmodernterritory. Theresearchseekstojustify thedevelopment
of balancedviewsregardingthepositivist-postmoderndebatein
scienceeducation.Shewasconcernedthattoofewscienceeducators
areawareof thespectrumof currentphilosophies,theirhistorical
connections,andtheiranswerstofundamentalquestions.The
conclusionis thatphilosophicalargumentsarea necessarypartof
anydisciplineandthatscienceteachersshouldstrivefor neutral
ground,involvingthe~ ofvariouspositions.
Keepingin mindLoving's(1997)points,weneedtorememberthat
whatwehavereadis,regardingtheoriesandreform,is only thetip
of theicebergof whatis availablefor us to read. I haveselectedjust
a fewsamplesthat,in myopinion,reflectcommonthemesor focuses
in similarliterature.
ErnhlemAreasandSuggestiQill
Regardingscienceeducation,theproblemsthataremost
recurringin researchliteraturecanbegroupedinto thefollowing
categories:Resources,Genderdifferences,TeacherPreparation,
Careers,andLanguagebarriers.
Resources
LangandPropp(1982)foundthattheresourcesavailableto
theteacherof deafstudentsareoftenlackingin quality,or noteven
available.Fundingand"redtape"areoftencitedasreasonswhythis
happens.The textbooksareeithertootechnical,beyondthescopeof
thedeafreader'sability,or too"dumbed-down"tobeof anyuse.
Kahle(1994)citedtheareaof resourcesin scienceeducationas
a persistentproblem.Thelaboratoriesareoftennotavailableor
haveoutdatedtechnology,fundsarenotsufficientfor field trips,and
thematerialsfor classareseriouslydeficientin informationand
accessibility.
Genderdifferences
Burkham,Lee,andSmerdon(1997)foundthatgirls tendto
focusmorein life scienceswhileboystendtofocusmoreon physical
sciences.Theyreportthatgirlshavethelargestdisadvantagein
physicalscienceachievementrelativeto theirmalecounterparts.
Thatdiscrepancyincreasesasthestudentsmoveup in the
educationalsystem.Differencesin culturalandsocialexpectations,
lackof participation,andfeweropportunitiesto learnarefactorsthat
contributeto.genderdifferences.
TeacherPreparation
LangandPropp(1982)foundseveralproblemsrelatedto the
qualityof teachingin classroomswithdeafstudents.Science
teachersof thedeafoften(1)havelittleor no trainingin their
contentareaor withdeafstudents,(2) arenotawareof several
professionalorganizationsthatcouldhelpthem,(3) arenot certified,
and(4) aredissatisfiedwithresourcesavailablefor themtouse.
NSF/DOE(1980)findingsalsosupporttheabovestudy,citingthe
erosionof supportgroupsfor teachersasthebiggestreasonfor the
inabilityor effectivenessof teacher'swork.
Careers
Lang,Albertini,Erickson,Robinson,andMousley(1997)offers
severalreasonwhyfewyoungdeafmenandwomenchoosescience
asa career.Theseinclude(1)poor trainingof scienceteachers(more
thaneightoutof tenscienceteachershadno degreesin scienceor
scienceeducation),(2) lackof deafrolemodelsin science,and(3)
limitedcompetencyof deafstudentswithEnglish.Theyalsofound
thatveryfewscienceteachersincorporatecareerawarenessaspart
of theirteaching.
LanguageBarriers
Langandetal. (1997)statethatamajorpredictorof success
for deafstudentsin scienceeducationis competencyin theEnglish
language.Theresearchshowsthatdeaflearnersregularlyprocess
complexsentencesassimplesentenceswhichexplainwhy
misinterpretationof meaningandunderstandingof textis common.
All of these,indirectly,affectthequalityof textbooksusedin science
courses.Keepingin mindthesegeneralproblemareas,wenowturn
to thecriteriausedin evaluatingtextbooks.
Cri
AlbertiniandLang(1995)statethatwordsusedfrequentlyin
thecurriculumwhicharecrucialto thesubjectbeingtaughtshould
beemphasizedin someway. Thearticleprovidessomeguidelinesas
towhatis preferredin termsof vocabularychoiceandsetup.
Dowabily(1995)investigatedtheuseof adjunct,or follow-up,
questions.Hehasfoundthattheearlierandmoreoftensuch
questionsareusedthroughoutreading,thebetterunderstandingthe
readertendstohaveof thatmaterialor subject.
MahoneyandThomas(1989)statetheimportanceof hands-on
activitiesandtheageof thetextbooks.Theyrecommendthatthe
publicationdatefor thebooksbeno morethantwoyearsold.
Otherresearchmentionedearlierwill beconsideredwith
regardtowhatcanbedoneto improvetextbooks.
Methodology
A totalof four schoolsareinvolvedin thisstudy. One
residentialschoolfor deafstudentsanda publicschoolfromthestate
of NewYork andPennsylvania.Textbooksfromall junior andsenior
scienceclassesfromeachschoolwerecollectedandevaluated.In
additionto theanalyses,a surveywasalsogivenout to theteachers
of thesescienceclasses,askingquestionsaboutthebookstheyuse.
Thecriteriausedfor analysesare1) thepresenceof vocabulary,2)
theuseof adjunctquestions,3) incorporationof hands-onactivities,
and4) theageof thebook. I will constructa scalefor evaluatingthe
textbooksaccordingtoeachof thefourcriteria. Pleasereferto the
appendixat theendof theproposaltoseeansampleof thescaling
-- - -- - --- -- -
usedin evaluatingtextbooks.Thedatawill beorganizedto show
trendsin termsof howtheclassroomsfarein termsof thequalityof
textbooks.In addition,thetrendswill becomparedto thewhatthe
literaturereviewstates.
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ScienceTextbookSurvey
Nameof Textbook:
Author of the Textbook:
Date of Publication:
------------------------------------------------------------------------
Scale: 1
StronglyDisagree
2 3 4 5 6
StronglyAgree
--------------------------------------------------------------------------------------
1. Thetextbookis up-to-date?
2. ThetextbookmeetsthestandardsofyourstateandtheNationalScience
EducationStandards?
3. Thebookencompassesskillsofscience?
4. Thebookwillaccommodatea diversityof learners?
5. The bookcontainsrelevantinformation?
6. Studentactivitiesinthebookareappropriateandfun?
7. Safetyis emphasizedintheactivities?
8. Readinglevelis appropriate?
9. Careerinformationis providedinthebook?
10. Supplementalteachermaterialis provided?
11. The illustrationsclarifyor complementthe informationin the book?
12. Thebookdoesa goodjob in integratingskillsfromothersubjectcontent,
ex.Mathematics,history,etc?
13. Thebookis non-discriminatoryandunbiasedtowardsgroups?
14. Vocabularyis presentedandeasyto understand?
15. Youaresatisfiedwiththebook?
Continuedonsecondpage...
16. Who made the decision in selectingthis textbook?
17. On what basis was this textbookselected?
Pleasewriteanyadditionalcommentsyou mayhavehere.
--
Nameof book:
Publisher:
Grade usedfor:
comments:
1
none
comments:
Evaluation Form
Edition:
A!!e of book
o
More than3 yearsold
1
Less than3 yearsold
AJUunct OuestiQns
2 3 4
endof unit endof ch. 2 ormore
perch.
Year:
5
everysect.
Average number per chapter? ____
Kinds of activities:
comments:
Presentation of Vocabulary
1
Endof BOOK glossary
2
Endof UNIT glossary
3
Endof CHAPTER glossary
Highlighted? Bold? Italics? Other?
comments:
Related Technolo~ies
CD-ROM?
Connectionto the WEB?
Special equipment needed?
Supplementary items?
Hands-on Activities
1 2 3 4 5
none endof book endof unit endof ch. everysect.
